Introduction
Application of orthogonal polynomials (Legendre, Laguerre, Chebyschew, Jacobi) and of the general orthogonal polynomials in the investigation of dynamic systems has been presented by many authors. According to the properties of these polynomials [SI] , [Gl] the operational matrices of integration have been found and applied for the solution of differential equations. Recently these results have been used in dynamic systems analysis (like e.g. [G2], [Wl] ) and in variational problems (like e.g. [CI] , [C3] , [HI] , [H2] , [H3] ). Also in the solution of optimal control problems the methods based on the orthogonal polynomials have been applied -like e.g. [SI] , [Tl] , [Wl] , [Yl] .
In [SI] Shih and Kung present a general approach to the optimal control problem with quadratic performance index (withouth terminal cost function) for a system described by the linear integrodifferential equations.
In this paper the author confined himself to the particular case of the shifted Legendre polynomials approach for the approximate solution of the optimal quadratic control problem with terminal cost function for a linear time--invariant system without inequality constraints. The state equation was reduced to an algebraic matrix equation and the lemmas concerning the existence and uniqueness of its approximate solution were presented. With the performance index obtained in the form of an algebraic function the In the case where the control vector u(t) is given we can find the matrix F satisfying (5) and solve the equation (16) with the unknown matrix 
